300 ml were given, and a unit of stable plasma protein solution (SPPS) was warmed and then given slowly. Her blood pressure was well maintained throughout, and a sinus tachycardia 130-140 immediately after induction settled to 85-95 after fluids were given. The operation took 25 minutes.
It was felt at this stage that the airway problem was isolated subglottic stenosis in an adult, so extubation when fully awake was attempted. The patient coped well for approximately two minutes then developed inspiratory and expiratory stridor which became muffled. She improved with bag and mask assistance and was then reintubated without relaxants, by the nasal route.
She indicated that she felt better and her mother was brought into recovery while transfer was being arranged. On questioning the patient's mother it was elicited that the patient had in fact had another general anaesthetic but she was unaware of any anaesthetic problems or whether she had been intubated. As a child, the patient had never had croup or wheezing, nor an abnormal number of respiratory infections.
After admission to a nearby teaching hospital, a chest X-ray showed pulmonary oedema, more marked on the left side.
Later that evening in Intensive Care, she was reintubated with a 6.0 mm Portex tube which was advanced past the subglottic obstruction; her pulmonary oedema was then dramatically illustrated with a column of frothy fluid discharging from the tube. CVP was then 8 to 11 cm H20. She was ventilated with an FI02 of 1.0 and PEEP for some hours, and a progress chest X-ray showed clearing of the pulmonary oedema. By morning she was coping well on CPAP/FI02 0.25 and her chest X-ray was clear apart from two patches of linear atelectasis.
Such a prompt resolution favoured a diagnosis of pulmonary oedema following relief of airway obstruction. But it was very difficult to exclude anaphylaxis, volume overload, sepsis or a reaction to SPPS in the early stages of her illness.
Because of the primary diagnosis of subglottic stenosis, endoscopy was performed. This demonstrated a tight subglottic stenosis, with an anterior cartilaginous ledge reducing the airway to 6 mm, and distal to this the trachea had ten complete cartilaginous rings above the carina: 'stove-pipe' trachea anomaly. The abnormal segment traversed the thoracic inlet; extra and intrathoracic obstruction would have been present.
The patient was subsequently extubated without incident and discharged. 
DISCUSSION
Pulmonary oedema following acute upper airways obstruction or 'asphyxial pulmonary oedema' has been the subject of a recent review. l The obscure mechanisms underlying the complication in this case and its variable time course are emphasised. Vigorous inspiratory efforts against an obstructed glottis (Muller's manoeuvre) postoperatively and possibly the administration of a fluid load may have been predisposed this patient to it. There was no oedema fluid in the tube immediately after the first reintubation.
It is tempting to speculate that the second reintubation may have disturbed the intraalveolar forces beyond the long, intra-thoracic segment of stenosis of the trachea precipitating the oedema. But it is more likely that this merely unmasked the lower airway component of her illness.
Congenital tracheal stenosis is a well recognised but very rare anomaly.2 It is unusual for the diagnosis to be made for the first time in adult life but there have been several case reports in the anaesthetic literature. Indeed, the diagnosis may be made by the anaesthetist; the most recent report illustrates this, as a patient whose work-up prior to lobectomy had included bronchofiberoscopic examination was found to have a stove-pipe tracheal segment after a double lumen endobronchial tube could not be passed. 3 Stewart and Pinkerton reported a 62-yearold patient who could not be intubated, who came to post mortem after dying of intercurrent illness; tracheal stenosis in the middle third was found. 4 These authors noted that they abandoned intubation attempts when great difficulty became apparent, and ventilated their paralysed patient with Guedel airway and mask.
Goddard and Hughes reported the case of a 16-year-old girl who could be intubated with difficulty with a 5 mm un cuffed tube. 5 Her surgery (for scoliosis) was delayed until detailed investigation of her airway had been completed. Again, attempts at intubation were not prolonged, and the patient was ventilated with a mask until her relaxants wore off. She was subsequently found to have a long tracheal stenosis. She also had asthma and it is of interest that her flow-volume loop showed flattening of the expiratory peak flow curve, suggestive of a fixed, extra-thoracic airways obstruction (as well as changes consistent with mild asthma).
A 'juvenile' airway was encountered by Veselis in a 25-year-old woman with short stature and documented growth hormone deficiency.6 Somatomedin is known to stimulate cartilage growth.
In the paediatric age group Finucane reported successful epidural anaesthesia for ileal conduit in an 8-year-old following difficulty with intubation and the demonstration of tracheal and main stem bronchus stenosis. 7 Again, it was noteworthy that this child's initial anaesthetic for cystoscopy was uneventful thiopentone/ nitrous oxide/oxygen/halothane under mask.
The anomaly is more commonly .encountered in the paediatric age group and there are extensive references in the Russian 8 ,9 and English literature 10·12 covering the surgical management, and some elegant solutions to the problems of anaesthesia during surgical repair in infancy. 13 Conservative management, and indeed definitive diagnosis depends on expert endoscopyl4,15 but even under ideal circumstances the prognosis in infants is 'frequently grim'. 16 Case reports such as that by Greene l7 of an infant with complete tracheal rings who perished from bronchiolitis, in spite of a tracheostomy and respirator support, suggest that complications of the disorder are frequently fatal.
This aspect has been addressed by Benjamin et al. 15 who reviewed twenty-one cases under six years of age, most of whom presented with stridor, wheeze or other severe respiratory symptoms. One child presented as failed intubation for elective surgery; tracheostomy was performed but without prior endoscopic assessment, so a tracheal stenosis distal to the tracheostome was not recognised until late in the clinical course. The authors comment that 'endotracheal intubation to assist ventilation in respiratory failure when tracheal stenosis has been neither recognised nor assessed will almost always make the situation worse'. They advocate the positioning of the tip of the endotracheal tube in the normal part of the trachea, at least 1.0 cm above the stenosis, and great care with the use of endotracheal suction catheters.
There is no doubt that in the present case the initial attempt at intubation, which ended with a 6.5 mm red rubber tube sitedjust above the subglottis caused sufficient mucosal oedema to progress to airway obstruction.
Benjamin et al. state the endoscopy is 'mandatory' and that contrast studies be performed only when the patient is in remission. They also note that some children seem to live reasonably happily with their problem, the stenosis 'growing' with the child.
The major hazard our patient now faces is the possibility of another general anaesthetic requiring intubation. Her general practitioner has been notified and she has been given a letter to show to any anaesthetist attending her in the future.
This case illustrates that a congenital condition of striking severity may present without warning. There is a strong hint in the literature that it is preferable to desist from prolonged attempts at intubation and to manage the airway with a mask. It seems advisable, when working alone in small hospitals, to have a full range of tubes available in case intubation cannot be avoided. Secondary problems are common in the clinical course of patients with congenital tracheal stenosis and transfer of the patient to an intensive care unit, particularly one with skilled endoscopy available, is often necessary -the earlier the better.
Severe Tetrodotoxic Fish Poisoning
J 0 TIBBALLS* Intensive Care Unit,
Royal Children's Hospital, Melbourne
Key Words: TOXICOLOGY: tetrodotoxin, puffer fish, poisoning A potent neurotoxin, tetrodotoxin, is found in a wide variety of animals including puffer and related fish of the order Tetraodontiformes. This reports concerns the clinical course and management of a child poisoned by ingestion of a tetrodotoxic fish, the smooth toadfish (Tetractenas glaber).
A two-year-old girl ate the ovaries, flesh and skin of three fish caught from the beach at Corio Bay, Geelong, Victoria. Less than half an hour after the meal, she complained of dizziness and lethargy. Soon after, she vomited and later the parents noted that she was ataxic and her respiration was distressed. Approximately two hours after the ingestion of the fish, apnoea occurred but fortunately, two ambulance officers arrived a few minutes later. The officers reported that the child was flaccid, appeared ashen-grey and had dilated pupils unreactive to light. The child 'appeared dead' except for the presence of a pulse. Immediate expired air resuscitation was given followed by bag and mask ventilation with oxygen.
At Geelong Hospital her pulse was 150 beats/minute (sinus rhythm), systolic blood pressure 70 mmHg and her pupils were 4 mm in diameter and unreactive to light. Apnoea persisted and thus mechanical ventilation was instituted via an endotracheal tube. Lavage of the stomach removed fragments of fish skin and other tissue. A diagnosis of tetrodotoxic poisoning was assumed at this stage. During transport to the Royal Children's Hospital, she remained paralysed with dilated, unreactive pupils but with stable cardiovascular function.
On admission to the Intensive Care Unit at
